The role of psychological factors in recovery from first lifetime low back pain (LBP) was explored in this study. Consecutive clients from one physiatry clinic in Montreal who had LBP of less than 3 months' duration, were on sick leave and receiv-
ing workers' compensation benefits, and reported the current event as first lifetime LBP were enrolled. Psychological factors that fluctuate with current events (Psychiatric Symptom Index) and remain stable over time (General Well Being Scale) were assessed. Outcomes were late return to work (> 31 days) and 1 year incidence of compensated recurrence. Results from two multivariate models indicated lower psychological distress predicted late return to work, and higher well being, higher aggressiveness, and lower anxiety predicted compensated recurrence. Researchers concluded psychological factors do not impact clients with all types of LBP in the same way. For individuals lacking prior LBP experience, better psychological functioning increased lengthy work absence. Thus, awareness of the clients' psychological profiles and previous LBP experiences may benefit recovery. W orldwide, chronic disability (i.e., work absence of more than 3 months) due to low back pain (LBP) accounts for approximately 75% of the total costs of occupational LBP , Spengler, 1986 , Spitzer, 1987 . The risk of chronic disability is increased by lengthy work absence (Spitzer, 1987 , Abenhairn, 1988 , Infante-Rivard, 1997 . Lengthy work absence is defined as work absence of at least 4 weeks following the back injury and by recurrent LBP and work absence within I year of the injury. Thus, lengthy work absence can result from late return to work or compen-sated recurrence. Increased psychological distress has been associated with chronic LBP and disability (Waddell, 1984 , Burton, 1995 . Previous studies included individuals with past LBP experience which may influence recovery from subsequent episodes. The relationship between psychological factors and recovery in first lifetime LBP has not been explored. Restricting the study population to first lifetime LBP may reduce or eliminate effects of past learning, such as changes in expectations for recovery.
Identifying psychological factors that increase lengthy work absence may improve clinicians' ability to reduce chronicity. The purpose of this research was to determine the association between psychological factors (concepts measured by the variables, e.g., anxiety) and recovery from a first lifetime occurrence of significant acute LBP and work disability. For the purposes of this study, first lifetime LBP was defined as not having any LBP in the past 12 months, any previous LBP that lasted more than 1 week, or any previous LBP that included work stoppage. It was hypothesized that lengthy work absence would be associated with poorer mental health.
METHODS
This is a secondary analysis of a back school randomized controlled trial conducted at the Quebec Institute of Physiatry in Montreal, Quebec, Canada between January I, 1989 and January 1, 1993. The study methodology has been described elsewhere (Leclaire, 1996) . Briefly, the trial had a participation rate of 99% (i.e., 168 of 170 clients participated). The trial results showed back school did not reduce length of work absenteeism, incidence of recurrent episodes of LBP and work related disability, or pain or functional status. Inclusion criteria included: • Age between 18 and 50. • Inability to work because of LBP. • Receiving compensation from workers' compensation forLBP. • Work history of at least 1 year with the same employer. • Current LBP less than 3 months in duration. Subjects were assessed at four intervals during the 1 year time frame of the study. The assessments occurred prior to beginning physiatry treatment which coincided with study inception, at physiatry treatment termination MAY 2000, VOL. 48, NO.5 which coincided with return to work, and at 6 and 12 months after entering the study. For this study, additional exclusion criteria were implemented to ensure the current episode was a first lifetime occurrence of significant LBP. These criteria were: • Any previous LBP lasting more than 1week.
• Any previous LBP that included work stoppage. • Any LBP in the past 12 months.
Independent Variables
The independent variables were assessed at baseline. These included age, gender, smoking status (i.e., current smoker, exsmoker, never smoked), number of cups of coffee consumed daily, participation in sports, number of concurrent medical problems, number of years at current job, and type of occupation. Frequency of alcohol intake was dichotomized into high and low consumption (i.e., low =once a week or less; high =2 times a week or more). Participation in sports was a composite of type of activity, frequency per week, and average length of time spent per session.
Job related variables included job satisfaction, job responsibility, monotony, physical job demands, assistance received, job that caused pain, and job that caused back pain. Delay was defined as lasting at least 16 days between onset of work absence and beginning physiatry treatment. Psychosocial variables (entered into the regression models) included number of life stressors in the previous year, perceived health status, perceived level of stress, and perceived satisfaction with social life. Functional status and pain were assessed at all interviews. Functional status was assessed with the Roland Morris Disability Questionnaire (RMDQ), an extensively used validated measure of daily functioning for clients with back pain (Roland, 1983a (Roland, , 1983b . Scores range from 0 to 24, with higher scores indicating greater functional impairment. Pain was assessed with the visual analog scale (VAS), a 10 centimeter horizontal line. The scale, anchored at 0 (absolutely no pain) to 10 (the worst pain you can imagine) (modified from Scott, 1976) , has been shown to be reliable and valid.
Mental Health Status
Mental health status was measured at each assessment with two self administered, validated instruments designed for use in the general population (Fazio, 1977 , Ilfeld, 1976 , 1978 . These two scales provided information on psychological factors that fluctuate with current life events as well as those that remain relatively stable over time.
Psychiatric Symptom Index. The Psychiatric Symptom Index (PSI) is a psychological distress scale with a range from 0 to 100. The 29 item symptom checklist derives from the Hopkins Symptom Check List (Levasseur, 1987) . For symptoms of depression, anxiety, aggressiveness, and cognitive disorders, respondents rate the frequency of occurrence during the past week. A score is obtained by summing the responses. Higher scores indicate greater symptomatology. Low symptomatology, defined as the first three quintiles, corresponded to scores of 12.65 and below. The Cronbach's alpha on the baseline PSI was .80. Subsequent testing revealed alpha coefficients ranging from .85 to .88. These results are satisfactory measures of internal consistency in the study population with back pain (Cronbach, 1951; Bravo, 1991) .
General Well Being Scale. The General Well Being Scale (GWBS) is a measure of psychological well being ranging from 0 to 36. The 14 item scale derives from the General Well Being Schedule (Perrault, 1987) . Respondents rate the positive and negative aspects of seven indicators of psychological adaptation by selecting the frequency of occurrence of each indicator during the previous year. These include energy level, control of emotions, general mood, interest in life, stress, perception of physical well being, and emotional isolation. Scores are obtained by adding the responses, with higher scores indicating better adaptation. During validation of the GWBS in the Quebec Health Survey (Ministere de la Sante et des Services Sociaux, 1988), two items addressing perception of well being were eliminated because of a lack of correlation between the positive and negative perceptions of health status (Guyon, 1991) . These items were eliminated from this analysis as well. A score of 30 and above defines the state of well adapted (Perrault, 1987) . The alpha coefficient for the baseline GWBS was .83. Alpha coefficients for the remaining GWBS scores ranged from .82 to .88 and were satisfactory.
Outcomes
Late return to work was defined as return to work after 31 days of entering the study (beginning physiatry treatment). This variable was calculated using the date of return to work minus the date of study entry. The outcome was dichotomized at :0:;: 31 days or > 31 days and based on qualitative differences between return to work within 1 month of onset of work absence and return to work after 1 month, as reported by Spitzer (1987) . Compensated recurrence was defined as a compensated episode of LBP and disability that occurred subsequent to a return to work of at least 1 day during the follow up year. Information about duration of work absenteeism and incidence of compensated recurrence were obtained from study participants and verified with data from the Quebec Workers' Compensation Board.
Statistical Analysis
The description of the cohort includes the presentation of mean values on the continuous data and frequency distributions on the categorical variates. Simple relationships were sought between baseline variates and the two outcomes. Independent t tests and chi square tests were performed, and the respective p values are presented. One way repeated measures analysis of variance was used to determine differences in psychological distress, well being, pain, and functional disability over time. Posttreatment scores were compared to baseline, 6 month, and 12 month scores. Statistical significance was set at .05. Two separate stepwise multiple logistic regression models were constructed to identify determinants of late return to work and compensated recurrence. All 236 baseline variables were included in the model building stages. Age and gender were forced into the models. Age was dichotomized at age 30 and older, alcohol at twice a week or more, seniority at 8 or more years, and delay at 16 or more days. The variable "delay," was entered into the multiple regression model for late return to work to account for the subacute stage of LBP and disability, defined by Spitzer (1987) as the period of time between 1 month and 7 weeks. Gender was coded as 0 for men and 1 for women. Entry level was set at .15, and removal was set at .10. Smoking status and occupation were entered as dummy variables. Late return to work status was included in the model building stages of compensated recurrence to account for the greater opportunity to develop a recurrent episode for individuals who returned to work within 1 month. Odds ratios (OR), 95% confidence intervals (CI), p values, and Wald statistics were presented for the variables in the final logistic regression models. Variables in the final models were tested for significant two term interactions.
Missing data were handled in the following ways. The sample mean was substituted for one missing value for "pain on the job." For three subjects missing one item on GWBS, the total score was calculated as the mean of the available responses multiplied by 12, the total number of questions. Valid scores contain 11 responses (Guyon, 1991) . No individuals missed more than two responses on the PSI. Valid scores contain 26 responses (Guyon, 1991) . Therefore, the PSI was calculated as the mean of available responses divided by 3, multiplied by 100. Data on the RMDQ and VAS were complete.
RESULTS
Of the 168 subjects in the original back school trial, 134 met the eligibility criteria for this study. Response rates at the end of treatment were 96% and 87% at the 6 and 12 month follow ups. Eighty-two subjects (61%) returned to work after 31 days, and 17 (12.7%) developed a compensated recurrence during the follow up year.
In Tables 1, 2 , and 3, variables are presented for the overall cohort and stratified by the two outcomes. Table 1 presents demographic and lifestyle characteristics. On average, clients were 32.4 years old (SD =7.9, range =20 to 50). Fifty eight (43.3%) clients were women, and 76 (56.7%) were men. At baseline, clients who returned to work late had lower alcohol intake (p =.(08) and longer delay from onset of work absence until beginning of physiatry treatment (p =.02). The job related and psychosocial variables presented in Table 2 show that always receiving assistance at work (p = .05) was associated with compensated recurrence. None of the psychosocial variables were associated with the study outcomes. Results from the psychological instruments are presented in Table 3 . Low anxiety (p =.03), high aggressiveness (p =.04), high GWBS (p = 04), and greater control over emotions (p = .02) were associated with compensated recurrence. No other significant differences were found in baseline values.
The 1 year evolution of PSI, GWBS, RMDQ, and VAS scores for the 111 subjects with complete data are presented in the Figure. The PSI and VAS scores showed significant improvement between pretreatment and posttreatment scores. No further changes were seen in the comparisons between posttreatment scores and 6 or 12 month scores. The RMDQ scores changed significantly at all comparison points with the posttreatment scores. The GWBS scores did not change significantly over time.
Return to Work
In univariate analysis, alcohol (OR = .31, CI 95% = [.13 to .76]) and delay (OR = 2.99, CI 95% = [1.19 to 7.51]) were significantly associated with late return to work, while PSI score was of borderline significance (p = .09) (OR =.52, CI 95% =[.24 to 1.11]). The final multiple regression model controlled for gender, although this was not a significant finding. Variables that decreased the like- MAY 2000, VOL. 48, NO.5 lihood of late return to work were PSI score, age, and alcohol. Those that increased the likelihood were seniority, delay, and female gender (see Table 4 ). The model correctly classified 95 observations and correctly predicted 69 of the 82 late return to work events. The model had a sensitivity of 84.1%, a specificity of 50%, a false positive rate of 27.4%, and a false negative rate of 33.3% (see Table 5 ). This model had a smaller likelihood ratio (-2LL) than the model without PSI scores.
Recurrence
In univariate analysis, anxiety (OR = .32, CI 95% = [.11 to .92]) reduced the probability of recurrence, and aggressiveness (OR = 2.93, CI 95% = [1.01 to 8.49]) and control (OR = 4.36, CI 95% = [1.34 to 14.16]) increased the probability. Factors of borderline statistical signifi- to 1.04]), which decreased the probability. In multiple regression analysis, RMDQ scores lost statistical significance . The final model, which controlled for age and gender, showed aggre ssiveness and GWBS score increased the likelihood of compensated recurrence , while anxiety, assistance, age, and female gender decreased the probability (see Table 5 ). The model with GWBS scores was selected because it had a smaller likelihood ratio (-2LL =76.518) than the model that included control (-2LL =77.151). The model for compensated recurrence correctly classified 113 subjects and correctly predicted 5 of 17 (29.4%) events (see Table 6 ). This model had a smaller likelihood ratio (-2LL) than the models without psychological variables.
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DISCUSSION
The study population was selected to be representative of workers' compensation clients presenting to physiatry clinics with first lifetime significant acute LBP. The purpose of including consecutive clinic clients was to reduce sampling bias. All clients seen at the physiatry clinic had an equal opportun ity to participate in the trial if they met the study criteria. The high response rate (98.8%) reduced the potential for selection bias.
Patterns of Evolution During 1 Year
To the researchers' knowledge, this is the first study to address psychological factors and recovery from first lifetime acute nonspecific LBP. The increased psychological distress reported prior to physiatry treatment was resolved by the time treatment ended. These results differ from those of Mannion (1996) which suggested psychological distress scores were not altered by a first episode of serious back • Overall group frequencies are presented and stratified by main outcomes.
t Late return to work is defined as return to work after 31 days from study entry. § Recurrence defined as compensated recurrent episode of low back pain that occurred within 1 year of initial injury.
:t Lower scores indicate greater impairment. PSI =Psychiatric Symptom Index, GWBS =General Well Being Scale pain. In that study, psychological distress was measured prior to back pain with subsequent assessments performed at 6 month intervals. As these results suggest, the high psychological distress scores at the beginning of physiatry treatment decreased significantly by the end of treatment and remained at that level at 6 and 12 months posttreatment. Because subjects in this study were not assessed prior to back pain, it cannot be determined whether elevated psychological distress preceded or followed the LBP. Interestingly, psychological distress and LBP showed similar 1 year patterns of evolution. Functional disability improved posttreatment, at 6 months, and at 12 months.
Return to Work and Recurrence
Several possible interpretations relate to the results of the multivariate model for late return to work. Age, MAY 2000, VOL. 48, NO.5 psychological distress, and years of employment became significant when entered together. Thus, younger workers with more years of seniority and less psychological distress were at greater probability of late return to work. Workers with more seniority may be less worried about losing their jobs while on sick leave. For example, after many years with an organization, workers may feel entitled to sick benefits without fear of job loss. The second interpretation implies cumulative exposure to injury of the spines of younger individuals leads to more severe injuries or more chronic pathology. A young worker may have a greater tolerance to pain and withstand hazardous exposure for a longer period of time. At the time of work disability, greater damage may have occurred to the younger worker's spine that endured prolonged exposure. Alcohol consumed two or more times a week was pro- between return to work and alcohol consumption, a negative association between alcohol consumption and consultation for back pain was suggested in a community based survey (Wright, 1995) . Individuals who were well adapted, less anxious, more aggressive, and always received assistance from others at work were at increased probability of compensated recurrence. Aggressiveness prior to physiatry treatment is an important predictor, with an odds ratio of almost 13. High aggressiveness, low anxiety, and increased well being suggests individuals are less cautious during activity, increasing their chance of reinjury. Always receiving assistance at work suggests a job that can be replicated by others which permits the reinjured worker to take time off to recuperate. The model for compensated recurrence is similar to the one presented by Bigos (1991) for industrial back pain reporting because psychological variables and workplace perceptions were the best predictors of outcome. Minnesota Multiphasic Inventory (MMPI) subscales and work APGAR scores were strong predictors of back pain reporting even among individuals with previous back pain.
Decisions for the final regression models were based on comparisons of the likelihood ratios of models that included and excluded the psychological variables. The selected models showed significant improvement over the models with only the constant terms and over those without psychological variables included. MAY 2000, VOL. 48, NO.5 
Limitations
Several limitations exist in the study. The first is the possibility of misclassification of psychological factors. Psychological assessments were made by self report, and subjects may have exaggerated symptoms to justify receiving compensation. Greenough (1993) found that workers receiving compensation for LBP were more likely to report psychological disturbance than workers not receiving compensation. Because only workers receiving compensation were included and outcomes were not known at the time of study inception, this potential for information bias was minimized. However, the psychological instruments are not used commonly in LBP studies and may have contributed to the findings. The second limitation is generalizability. Not only were participants receiving workers' compensation benefits, they were referred to physiatry treatment at varying points in time relative to the first day of work absence. Although later referrals may have undergone psychological changes following unsuccessful therapy prior to entering physiatry treatment, the sampling strategy of enrolling consecutive clients and the high participation rate assured that individuals were representative of workers' compensation clients presenting to physiatry clinics in Montreal. The authors acknowledge these findings may not be applica-
What Does This Mean for Workplace Application?
Late return to work was associated with younger age, more years of seniority, lower weekly alcohol consumption, early referral to physiatry treatment, and better psychological functioning . Return to work was not related to either job satisfaction or workplace perceptions. Incidence of 1 year recurrence was associated with better mental health, higher aggressiveness, and receiving assistance at work. Recurrence depended solely on psychological functioning and workplace perceptions.
To reduce lengthy work absence in workers with first lifetime non-specific low back pain, occupational health providers should be aware of the client's history of back pain and level of psychological functioning. ble outside of a workers' compensation system. Thirdly, because all variables were assessed for importance in determining the best predictive models and because of the small number of compensated recurrences, these findings may be caused by chance.
CONCLUSION
Psychological factors do not impact clients with all types of LBP in the same way. For individuals lacking previous LBP experience, lower psychological distress and greater well being increased the likelihood of lengthy work absence. Moreover, higher aggressiveness greatly increased the development of recurrence . This secondary analysis provided the opportunity to broaden the discussion on the role of psychological factors in back pain disability and generate new hypotheses . Further research exploring the relationships between occupational health professionals and injured workers is needed to integrate this information into disability management training and practice. In the long term, awareness of the client's psychological profile and previous LBP experience may benefit recovery.
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